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Data accumulation
data analysis

Adapted from Kim HS, Yoon KH. Endocrinol Metab (Seoul) 2020
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SaMD, software as a medical device; PGHD, patients-generated health data.
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Guardian™ Connect
system overview
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@ Event markers
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TIR (70-180 mg/dL) TAR (> 180 mg/dL) TBR (<70 mg/dL)
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Adapted from tHetE = H3t3|. 2023 FixH TIZX|E HIBH.

TAR, time above range; TBR, time below range; TIR, time in range.
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ML based CT-FFR

Adapted from Coenen A, et al. Circ Cardiovasc Imaging 2018.

(@} 1,501 intermediate coronary lesions in 1,501 patients
> Training: Test=4:1 randomization
o
© Feature extraction P
= Training (n=1,204)
- 24 computed angiographic
(@) features on the diameter plot
< - 4 clinical variables
XGBoost with parameter tuning
> all 28 features with 5-fold CV
(%]
0O Feature selection
c - 12 high-ranking features
— selected by scatter search
>
= XGBoost with ) -
all 12 features final training

c
2 "
o Diameter plot 1
> as[ |\ before calbration N | Aftercalibration

200{ =, \ -/ \ A =
— ‘75,\3 ‘\ ‘“\m’l\/ ol W \ ;“/‘th' Test (n=297)
m w i

15| / 20{ LT Trained

w7uso \""\1 4 ,l “’\rf XGBoost

5 100 200 300 0 i 20 30 40 50 &

Adapted from Cho H, et al. J Am Heart Assoc 2019.

- Machine leamning FFR-
[Information] ]
Physiology o |

Machine Learning

Lesion character (o]

-Invasive FFR-
[Information]
Physiology o
Lesion character X

Angiography

Adapted from Cha JJ, et al. Front Cardiovasc Med 2023.
T8 3. ABXlS DU R PASH SN CIXY BY

CFD, computational fluid dynamics; CT, computed tomography; CV, cardiovascular; FFR, fractional flow reserve; ML, machine learning; MLA, machine
learning algorithm; OCT, optical coherence tomography.
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1. DeyD, Arnaout R, Antani S, et al. Proceedings of the NHLBI Workshop on artificial intelligence in cardiovascular imaging: translation to patient care. JACC Cardiovasc
Imaging 2023;51936-878X(23)00235-8.

2. Féllmer B, Williams MC, Dey D, et al. Roadmap on the use of artificial intelligence for imaging of vulnerable atherosclerotic plaque in coronary arteries. Nat Rev Cardiol
2023. doi: 10.1038/541569-023-00900-3. [Online ahead of print]

3. Williams DO. When images speak, listen. N Engl ] Med 2023;388:1714-6.
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Pre-process dataset module
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DB, database; ECG, electrocardiography.
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b Tofl A= 2,448
é‘.%%‘%(hypertrophic cardiomyopathy,
rtel A7 9 AJHo| %WEHE 01,153
89] H-HCM tiztollA "AE 12 2= AA=E /\Pl
sto] DNN-& 4851, 53] 2> (1 %L
= 92%)0ll-] HOMS Adahe= o 18As *c‘.%jE7 r

oF ol o\ T
2
>
Mol
atl
ot
2
|
il
T
o
Rl
pass
o
K
re

O A= STEA Ars Al M= (ST elevation myocardial

infarction, STEMI) 7+A] A&%= 0,987, AUC 0,997, %

Ue YL 2 Fl score 0,952, 0.870 ¥ 0,909 &4
§Eﬂ' CNN Edl.o_ o]jl-s]- E]—E_ O:lq_oﬂ/\—].‘: _Tl]—/\]-E];ll‘-] Fé_] 5]
< 7HA)5k= 9] ROC curve (AUC)7} 0.8692] 93t A%
& Byirh, AHES o83 Faly 71 AR Hgke of
 FYIA, GO AT YL YPHOR 3 ol

acute respiratory syndrome—coronavirus—2, SARS—
CoV-2) #%¥a WA ujAld o Atk gz 237t
AT, ok A3 AlE HAEE B8] 7] coronavirus
disease—19 (COVID—19) =L £ of|=35lo] 3ligH] AlSto|
A 5879 o2 219le] RS B 4= olrks AhE Q%)

Lin 52 66,321719] HA®= glolgwo|Ag AME-35to

ey mala AZEdZ2(NZE 96,7%, E0]% 93.3%,

AUC 0.926)% -5 Z(WZHE 83.3%, E0]%= 97.8%,

AUC 0,958)% 9431 508 LR3I o] mde S
Ik

T Shaloh At SIAte] WSt ZE U1 of test

(
(

e} 2o AR ofulA] tje] 5 Mol dass
activation map (CAM), Grad—CAM, the SHapley Additive
exPlanations (SHAP) W, dense neural networks by
o] 29) A9 7hs 212
As(explainable artificial intelligence, xAD)el Tgt A|

global weights importance

50| Ak, A5 S0l A= o|u]A] o] ZA| QlA]eA]
7% 2 % (sensitivity map)= B A} A3 1ol A
7P 3 ¢ e AR 54 I 9l FE9 olv|
A Gog HolE & Q. ol AAIE AU Ho] 9]
Rk I ] AA7E o] Sl HolEgiet of
ANE Fey melo] siA) ISRl YA AR FA=
SR 2R 4 witol of 3] of e ZAJolTt,

A, it AlgHE dlolE setoll A 3 $2F4 A+
ojHz thyt A At v o= A0 HF



T2 Q1% A7 sk, B4ty dlolE setdt A zA=
o 2AS shdsfor gt AR Q1B 8 A EE AR Aske] A9 A dR
A, deid de]5e] s kAT A3l A O AH T 71A] ol A Ay o' R ol 1
4 23S FESto] HA Y a5 AL %5 A5 Algt 2ol & AAE 4= IS A2 Wiy, 27 ZIekt
Sl 22 o 45] T At EAloltt, B3 AREe 54 Te)7} 288 ARz EAAF Q3RS WL o1 o)
e sto] IHA T (overfitting)& 41%-3] aLe{sto]of gt} AAE AFe|Yo) Wi Aatsln] FHE oA Al A] 9]
TR 7] S R A EeE 5 Sl ggo] 7|iEet, AFA%S Ho HAEE 71E G4 g
UiR, it ojofr|o|A|ut ¢l B otme|E MA 2 ofo] 9 o5 2 T, JNQIskE A= Ag 1, AARE
A Al HE7Ee] ehdligo] H A3t glofE seto] T4 AHE @ BAL 53 v1g anke] i Foll & o]
sttt U5 2 A% diolg7t I3 A s Aot 9 o Qo g 7i7ke- ulegofl HE AT Xk 9 Fe] 3ol A
olg] W3S Yo 4= 97| wiolct 5414l W3HE 7HAE = Qs AlY AIA R Tkt
Take Home Message
1. A A3 A e B4 BAW, 724 443 9 vA 83 59 =7] g dald 43star 3

Aol 483 =771 9 5 et

r

2. "lol8 2hio] Aoby, AeAls w4l tiet 9 o=, tloly setd] =%, divti -2 BoAw
2 Aol E 7ot HeE 71ed] BEE A Aert gEL .

3. 9= B9 HEo B o A R Sl Pk ofH 277} M EE AHAN B P4 BRANAY

[e]

Tk

1. Hindricks G, Potpara T, Dagres N, et al. 2020 ESC guidelines for the diagnosis and management of atrial fibrillation developed in collaboration with the European Associa-
tion for Cardio-Thoracic Surgery (EACTS): The task force for the diagnosis and management of atrial fibrillation of the European Socicty of Cardiology (ESC) Developed
with the special contribution of the European Heart Rhythm Association (EHRA) of the ESC. Eur Heart ] 2021;42:373-498.

2. Attia ZI, Noseworthy PA, Lopez-Jimenez F, et al. An artificial intelligence-enabled ECG algorithm for the identification of patients with atrial fibrillation during sinus
rthythm: A retrospective analysis of outcome prediction. Lancer 2019;394:861-7.

3. AttiaZI, Kapa S, Lopez-Jimenez F, et al. Screening for cardiac contractile dysfunction using an artificial intelligence-enabled electrocardiogram. Nar Med 2019;25:70-4.

4. Baek YS, Lee SC, Choi W, Kim DH. A new deep learning algorithm of 12-lead electrocardiogram for identifying atrial fibrillation during sinus rhythm. Sci Rep
2021;11:12818.

Kwon JM, Lee SY, Jeon KH, et al. Deep learning-based algorithm for detecting aortic stenosis using electrocardiography. ] Am Heart Assoc 2020;9:¢014717.

Back YS, Lee DH, Jo Y, Lee SC, Choi W, Kim DH. Artificial intelligence-estimated biological heart age using a 12-lead electrocardiogram predicts mortality and cardiovas-
cular outcomes. Front Cardiovasc Med 2023;10:1137892.

Ulloa-Cerna AE, Jing L, Pfeifer JM, et al. RECHOmmend: an ECG-based machine learning approach for identifying patients at increased risk of undiagnosed structural
heart discase detectable by echocardiography. Circulation 2022;146:36-47.

Liu C, Wu FH, Hu YL, et al. Left ventricular hypertrophy detection using electrocardiographic signal. Sci Rep 2023;13:2556.
Kwon JM, Kim KH, Akkus Z, Jeon KH, Park J, Oh BH. Artificial intelligence for detecting mitral regurgitation using electrocardiography. J Electrocardiol 2020;59:151-7.

10. Noseworthy PA, Attia ZI, Behnken EM, et al. Artificial intelligence-guided screening for atrial fibrillation using electrocardiogram during sinus rhythm: A prospective non-
randomised interventional trial. Lancet 2022;400:1206-12.
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TOPIC 5. =%

ME

A7 E g|o|E]H|o] A (national health information
database, NHID):= Q1A 3|84 217, o) o4, A7A
2 2w, ojmel FE 5 A T9lY] A AlwE "L 8l
o, T2 ARG SHAIE Eeslr] ffsl A dlolE
£ ARESE AA| W A R A BRI

T2 AR O] M=E A '] s Pl ¢
o7 9Iet 3 AT ol R[Nk, oJgto] ARk ol A
Ao A A W A2e ARHe ideke o
HEA Qo let, 72k AR oA A HlolEl= =
< WA 2 oA B, Hloje] A, A TREF
of me] AgoJE ARS] et 5 W2 o]fo] o}, eyt

MRS B T BF wlole S AlERreRn F4t
9] QA oS MeKRE 4= Qlet. olefet ERAS ¢
B st 97 SRS Bo] E@H glo] RA9] YA
k2|

Aol M Aol 7 AHE A 4= AT, Real—world’ ¥

o glojg aAE ARE 4= Qlek, 2% =17 DB (A
O 7]15)= 24 dlolHE AlskaL St W AlEe]
P37 ARE St #22 WHeR ) YskgaAQl o]
H 7k MEE A BF2A 2 2hlS AL Qi) o]
of =& AHES AREShE Hl o] e A
EoA FUAGAE dloJef|o] A(database, DB)S] +
Z5 alfstal o5 o] &3t A AT FHofo 2 A+

AHE gok,

ol

FnizigEsio| Kig TE

et & AEAL, BHA i RE e E vt
Al 9ol o By AlA"e ARSI SR RS
(national health insurance, NHI) A== 9 E 3z}, 9]
=23, BAoRAE A 7oz AA ] Jlom, =

HAZEETE, AARBUNBNY, BARAR SO
#

jud)

EH DB 7P 2 74 849 A 9 o &} o

W A 7)o T ARE ETHIY 1),
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Co-payment

Healthcare

A

service providers

l Claims

Health care services

Payment &
purchasing

Contribution
Insure benk

National Health
Insurance Service
(NHIS)

Health Insurance
Review and
Assessment Service

(HIRA)

—

Results of
review

National Health Information DB (NHID)

National health
screening DB

Healthcare
utilization DB

Eligibility DB

Healthcare
provider DB

Long-term care
insurance DB

* Sociodemographics
*  Vital statistics
* Disability

* Health behaviors
(smoking, alcohol,
physical activity, etc.)

 Diagnosis
« Utilization and cost
* Healthcare

* Characteristics of
the insured
Health care services

¢ Characteristics of
healthcare
providers

*  Physical exam
* Laboratory tests
* Questionnaires

procedures and
medications

Adapted from Choi EK. Korean Circ J 2020.

a7 1. 2elziYEEo] 7ot 2IZYHL DB

DB, database; HIRA, Hearth Insurance Review and Assessment; NHID, National Health Information Database; NHIS, National Health Insurance Service.

Aehe: = A4] AR A0A 7 B(ICD-10)& 7|9k 2 TUAZES DB RN Iy
gl g EFAHERF(Korean standard classification ZulA7FR E DBoll= @ 71| AFAlo] QIEk(IE 1),

of diseases, KCD) A6l wiet Z5IATHE A= 2016

AR, FUNA7IHE DB 5,2008 g o]4ke] glo]g & 4
yof| =j5 KCD7e] uhet s =] o] qleh),

dEo] 3ol A AR CRE TP 2 o] B ol

By B

7¥ 2 57 DB (5,2002 & 0J4) L EER L

HUUTNE EHMBLH S2K|, NBA ZA, OTHN B H)  BE KIS0 ALARIS NBSHA| %S

S 2OE G0l 7t5: 2RYLEBEH- R ERACE M3iA 20 ZR7} BRI

SAH A A= o1 Jks B2 40} RIS B TAIR 0I8h ¢iRAl0] = YA

41 $H2 p FRISEUS 0IZ Az, QHIOIORE, HlZof Mot £ X2 S 2RO
~gEIR) k= HOEfS 018 4 912

87| LAY Z202 T3

DB, database.
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set % SILpolt}, Fu A7 R DBol WE At} 47
A o] it Blo]E 7k Eitelo] 9lo] Al HaFe] 7HsAe]
ZolEr}, welo|ut ALEApo) ARt Fatehs vl ]
Ao} % e Aol = T2 ke

S7), FRA77 R DBoll= The AT DB eI o

S APAIR AT T AEA), AP A2 7] 20| =

A, AR DBl FNABHETR-T7} B
£ D5E} PO UEY TEE Yol set WS 4 itk
A, FRAAAE DB SARY AR dloelel Ze
oh2 dlole settt AFEle} Qorz o At Yug B

oA, AR TS5 B A g E e rare incurable

disease, RID)O2 Jehike- 2ASol|A| A7 2| ¢E Alsst

TUAHZEH HHI0[HE 0|83t Aigetaat A

FA779 5 DB L AR dlojel thopat A

0] 7|2 BAE RIS 7|2 AR Fa4S 7 &

vitamin K antagonist oral anticoagulant, NOAC), &2
A A ", HES AEE ol B ook A4S

&2 CHA,DS,~VASc (Congestive heart failure
or left ventricular dysfunction Hypertension, Age >75
(doubled), Diabetes, Stroke (doubled)—Vascular disease,
Age 65—-"T4, Sex category) A7} 274 oAl AP}

SRAGHE DBE AREstol 54 ofzl AW HEs

% o]_/\]o]_o | Ke) om]—x% og /\1

o= ZAu 2 AEMEA <L (percutaneous coronary
intervention, PCI)& Wre AHMAE Sx}of| A 219 8
3L Qo] =OEar Ql=t], Xt FARRENY AtolA]
HETH NOAC 7]yt o] % &

B axel ool R, AW FITAL WY

O qlal| T AL Q9. Sl HEF gL A
warfarin the] NOACS] fuke} obdA] L ulelof tfgh &

43t AvfEo] FASuA TS AT A i)
O} opafoRglof thet A= S okA] kT

ol ulFE 4225 918) =17 E DBE 0|85t



Epidemiology

Quantification
of stroke risk

Prescription
pattern of oral
anticoagulants

Known risk factors

Genetics variants, old age,
hypertension, CHF, DM, MI, Thyroid
dysfunction, Obesity, COPD, OSA,

‘ smoking, alcohol, vigorous exercise

fibrillation

AF related
outcomes (stroke,
dementia, etc.)

Real-world

evidence of
NOACs and
other agents

New risk factors

Underweight, MHO, GGT, proteinuria,
psoriasis, herpes zoster, Inflammatory
bowel disease, ankylosing spondylitis, Behcet's
disease, BP variability, metabolic variability ,

National Health

Information DB (NHID)

Health Insurance Review and
Assessment (HIRA) Data

J2 2. 2UAZEE DB Y ALULFUAIIS HBE AUMS 37

Adapted from Choi EK. Korean Circ J 2020.

AF, atrial fibrillation; BP, blood pressure; DB, database; CHF, congestive heart failure; COPD, hronic obstructive pulmonary disease; DM, diabetes mellitus;
GGT, gamma-glutamyl transferase; HIRA, Hearth Insurance Review and Assessment; Assessment; MHO, metabolically healthy obese; MI, myocardial
infarction; NHID, National Health Information; NOAC, non-vitamin K antagonist oral anticoagulant; OSA, obstructive sleep apnea.

NOAC®] real—world A} #4183k 4= QIqlch, 2
T=Q19] AA| /ellAl NOAC ARg-o] F7kgtol| whef 4t
tlolE| o] ¥ AT ES ARNS o E e A He] Bl &
T 3 QP E418 NOAC AME-& Atdh= 234l ¢
olf setE = dl F&L ¢ ok W ITEF o] g3t
A& H e A8t 7F Aol & Hadfel7] f18) ol e
A X84 1A (propensity score matching), I&-E7}
ZZ|(inverse probability of treatment weighting) 5 Tt

&t FAA S AR S 9l
Y AR E NOACH warfarin®] e} SHAAIS H]

WEF o] AE WY T A% NOAC F#2F
A Arof ZFE|A] k2 AAF S}, 1A 3A; 5

S5 Arke B3I, obAlobel BRhe] AL A
27} HlobAlol] ShpT A7) o] A% 2xje] Hlo]
7} M AR 1L So] A% St )
ol ke ik, TEA 7HATI0] Sl tiRie) B

F87E NOAC Ao A A= 3l =71z = A7+

A DBelAE RIS B 1HIS BE 4] 9 4 9l
o} oleig FAl WMeE AMET AT AT AR ATE
AR 4 QlomE o) B FUIAZAR DBY] Aol
e @ 4 gek,

e CEED
EY, A%, A% 0 AR Aestel adoled Y

[Creatinine clearance (CrCl) by Cockecroft—Gault
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equation|& A 4= 9ttt 4715 Aoli= NOAC £+

Z 9] 7120y, o= A4S on—label T off—label &
ol fFole H &=fol "ot AAls 9 A e A
gk 4171 4eH(CrCl >50mL/min) S g = 5
7FEl rivaroxaban (MY 20 mg, R20)2+ 3)71=|A] ¢k
rivaroxaban (W& 15 mg, R15)2 Bt £ H 11513
o}, $leoll A NOACS] A3 o3& H7ist 2|2

T, 53] 8 F8 ¥y, HEY, HES Y 19 2
of Ao 22 gh3ar o] thet tlo|el 7t ARk oletar
Huskeleh 28U & 571290 AHAlE o)A H&E
A} F NOACE warfarino] H]sf ¥&d 2 ¥&52] 9]
dol frolsHAl 23kt

i

rO

=]

i

Bkt A7 R DB real-world d|o]E 432 $J3t
=R AR 4 e A= A DB gl DB
£ 283 ALY TFAQ1 W Rl B2 ggo] &
ofof ah, 11 A} o)z H] Az SIS Lol
Aot} AT real-world g|o|E A3}E 9=

2 ANShE s oFA7IA = of o] ThE
et T A3t 7]s Hobo] o]Fold wj7A] Hld|olE
A9 kA AlF S wdsh] flsiMe derkel =4
283 Zloft}, HlolE Hekx}, Hekx}, FASA U
AT r 3 Hol et TAE g

T AT AR o) EHAY 5 glc,

rlo
2 o°



Take Home Message

L UG EE DB= A =7 B+ vlo|gH|o]~2 244 DB, 1734 DB, 2&0]8 DB, B7|8¢E A
DB, 25454 DB 571 dlojgf#o] A2 = o] Jlon el Bl eeljekAl o8 3 AW 7|5 uet A

=

2. FNAZAHE DBE A AARORE 71 2 AT Hlold set, A AUET A2A, AP A% @ Al
A Z70] EFY A% AH FRIk T3Eo] ek, B3 BEH DEE dlolg AE 715, FAH A o
olEjo} 2L THE lole] AES} A, FUMEE B8 AE 34, ST A3 L2 T AA o]
9ok Abgo] it

3. =477 DB % AAHE7He sl thaktt A Hofoll ] -8 4 g, 53] Aol BT
WE, A7 A Bl A AP BES Agehs g8t Al ] 7R BA HuAE TS 7]

e
1. Choi EK. Cardiovascular rescarch using the Korean National Health Information Database. Korean Circ ] 2020;50:754-72.

2. SongSO, Jung CH, Song YD, et al. Background and data configuration process of a nationwide population-based study using the Korean national health insurance system.
Diabetes Metab J 2014;38:395-403.

3. Seong SC, Kim YY, Khang YH, et al. Data resource profile: The National Health Information Database of the National Health Insurance Service in South Korea. Int ] Epi-
demiol 2017;46:799-800.

4. Torp-Pedersen C, Goette A, Niclsen PB, et al. ‘Real-world’ obscrvational studies in arrhythmia research: Data sources, methodology, and interpretation. A position docu-

ment from European Heart Rhythm Association (EHRA), endorsed by Heart Rhythm Society (HRS), Asia-Pacific HRS (APHRS), and Latin America HRS (LAHRS).
Europace 2020;22:831-2.

5. Seong SC, Kim YY, Park SK, et al. Cohort profile: The National Health Insurance Service-National Health Screening Cohort (NHIS-HEALS) in Korea. BMJ Open
2017;7:¢016640.

6. Lee], Lee JS, Park SH, Shin SA, Kim K. Cohort profile: The National Health Insurance Service-National Sample Cohort (NHIS-NSC), South Korea. Int J Epidemiol
2017;46:¢15.

7. Lee SR, Choi EK, Han KD, Cha MJ, Oh S, Lip GY. Temporal trends of antithrombotic therapy for stroke prevention in Korean patients with non-valvular atrial fibrillation
in the era of non-vitamin K antagonist oral anticoagulants: A nationwide population-based study. PLoS One 2017;12:¢0189495.

9. Lee SR, Choi EK, Han KD, JungJH, Oh S, Lip GY. Edoxaban in Asian patients with atrial fibrillation: Effectiveness and safety. ] Am Coll Cardiol 2018;72:838-53.
10. Lee SR, Choi EK, Park CS, et al. Direct oral anticoagulants in patients with nonvalvular atrial fibrillation and low body weight. ] Am Coll Cardiol 2019;73:919-31.
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o2fgt A" 7] oJstol| A &= clinical decision support
system (CDSS)olgt o502 gHg-r|o] 11 A7} S5t

AL Qo =8 ok dlaol &3 Akl 34 F ol

£ o9/ & BEIAT} 2 )R 1B MBS Tt
go] & Fole}
53] A 7149 CDSS7H TS Wlsh HEe )

27 58] HopoA] o] ATEE HES FR XA Y
=

AREEoL wo] AJJEHAE HHEIPL SRS JHE
oAl Sok=s A= Al diel] 134l BAS
7¥sto] A AEES AASHAYU Yot % <57t
A AAER= wofoltt, AR dlAlE EH VUNOOIA 7t
Sl DeepECG—HFrEF™2 -S40l A Algiet 4 A5
o] AHEo A Al 2guto] FEET} H|IL A] 84%9]
Srg A TEE U0%S Adet 5 glon gL Al
7181A| o) Al 7t I Aol A RoJekA| AEgo] *
A Yeh= ol % o1& aap7pA] Baskglel(1E 1), 314

BF OFR A Q1A 0] AV L9 o]l 2742 Bt

= =
ZWEstaL, ARFe7EA] A3 Sl w71

S
=
£ 2lRich

%] Medical Al (www, medicalai.com)”} 9t} o] 3JA}
o= AN FHHA 45 715 4 (left ventricular
systolic dysfunction, LVSD)& AdHsl= A= FA4] Al
AZEYo] ATIA-LVSDE sl shtwrlolad
T (National Evidence—based healthcare Collaborating
Agency , NECA)9] Alo|77]&H7t A3t gAlolzrje=



(A) 1004 — DeepECG-HFEF () (B) 100 4

— DeepECG-HFrEF (+)

— DeepECG-HFrEF (-) among actual EF <40%
— DeepECG-HFrEF (+) among actual EF <40%

80 80 |

60 60 |

40 4 |

Log-rank P <0.001

Log-rank P=0.004

5-year survival rate (%)
5-year survival rate (%)

20 20

0 0

0 1 2 3 4 5
ECGs at risk Years ECGs at risk Years

— DeepECG-HFrEF (-) 600 522 444 358 294 221 — DeepECG-HFrEF (-) 424 303 248 205 170 133
— DeepECG-HFrEF (+) 691 436 354 284 230 173 among actual EF <40%
— DeepECG-HFrEF (+) 123 93 n 61 50 39
among actual EF <40%
Adapted from Choi J, et al. Sci Rep 2022.
12! 1. DeepECG—HFrEF2| Kaplan—Meier MZ ZA} Z1}
(A) DeepECG-HFIEF &) A749| 8tX}= 54 MZE0| FOlsIH SAH| LIEILCE (B) ZHAlA F-E 40% 0|2 BHXHLOM = DeepECG-HFEF 24
29| SRb= 5 MEO| FOISHA WA LIEHSTE

S0
79

ECG, electrocardiography; EF, ejection fraction; HFrEF, heart failure with reduced ejection fraction.

A A=A}, AITIA-LVSDE gxo] AA =S ¢lelshd o < ul=rAlZ0lek=(U, S, Food and Drug Administration,
TS A4S AA LVSD 7 /e AeE deFe a2 FDA) 2 27¥ F4loj&7]7|2 214w ik,
Egoftt, 712 AAF RSl A 2o 2 @ dafhint 7)Zzoe Al7]%0] o)F @AY AL Qs Aok
Al&5HA| LVSDE Aekeh 4= Qlow, 91.9%9] gtz & o] L 5719} NECAS] Alo|&7|&H ), A7bH 3 AAL
o HARRI BNP (72.05%) ®.ct o A2kstA| LVSDE Zlth H7lelo] AR So] M= ula dolok P, Al
&5 A, 27197} A 2-347ke) Q14 2 Shest Basol it
E thE AL VUNO (https://www.vuno,co)7} gl et HZolls ARolM e T3 AR 283t dE Al
t} VUNOOJA= <19 slaje] ot mul 53 #4129 4 5 EFA A5 ko] A Zeatdnt 59 - 4
71 B 52 7]uko 2 247k o] U] Al %] WhA el e oA gy vlgelE AR 2 5 @A &
2 A 251= DeepCARS A|AEIS Akstgit). $1710] 244] AE AL A 87|% B71E HobA Fol& Hlo] 7hsgt
7 ol AR ¥ OJF =2 0-1008 2] A4z A2}l HAE ES HAsto] 7S FaL ek sEAITE oF2) ¢F
09l skxlo] mUEE W AMH 22 B gk s|die 2 AT = 7199 420 A=l of k= Aol girh 7
22 9)t} B3| QZofl= 7+ W Ylof 7] o)Ale] v} HESH e AA o] 27 dele AR H d@52 4 2l
%oq_ggyg@wmm@gﬂgyvum$f@ﬁ% oh RS o 2R Ao tigabrt ool 4= QS A
ol A omzle] AAIHQ o8& 7155l o] g & <2 7],
I gk QS B AL ThsAde] Qlth 2 71 F
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